Intro
Genetic M.S. E children [2] , [3] The results of comparative analysis of academic achievement in twins and single-born children show the following. Firstly, from primary to high school twins' measures of academic achievement in basic disciplines (Russian and Mathematics) decrease. Secondly, twins generally perform worse than their single-born classmates only in primary school and the lag in twins is particularly marked in basic disciplines: Russian, Mathematics, Reading and Nature Study. Thirdly, in twins of different types (monozygotic and dizygotic, both same-sex and opposite-sex) no significant differences in Russian and Mathematics progress records over the entire school education period were observed while the dynamics of their academic performance was different. Fourthly, twin girls do better than twin boys in most of discipline over the entire school education period. Fifthly, twin girls make up for their single-born peers in all disciplines from 1 to 5 grade, whereas twin boys lag behind in disciplines that require developed verbal skills till the end school education (see, for example, [6] , [7] ).
The aim of this study was to compare twins divided into groups with extreme values of academic achievement and to receive additional data that allow to verify the earlier results.
Participants
The sample comprised twins (2282 pairs) and singletons (3907 children) of school age (1-11 grades). The sample is representative to Russian Federation population for region of residence, number of children in the family and parental socio-demographic status.
Study design
The following experimental variables were considered: -academic performance in primary (1-4 grades), secondary (5-6 grades) and high (7-11 grades) school. Based on children final (annual) school progress records summary measures were calculated: average record for humanitarian disciplines, physic-mathematical disciplines and natural scientific disciplines, average record for all school disciplines and average record for basic school disciplines (except for records for physical education, drawing, nature study, etc.).
-socio-demographic parameters (region of residence, parents' age and education, age and number of other children in the family).
-intra-twin-pair relationships. Groups of extreme values of academic achievement were selected from the total sample. The group with low level of academic achievement included twins whose average record for basic school disciplines was not higher than 3.0 points. It is to be recalled that academic performance in most Russian schools is evaluated based on five-point (1-5) scale where 5 is the highest mark. The threshold value of 3 points was chosen because the number of children with average annual school progress records lower than 3 points was so small that adequate statistical analysis was impossible. Since, in fact, 3 points is the lowest positive mark it can be expected that while allocating final marks teachers tend to overrate the marks in order to avoid problems with authorities. The group with high level of academic achievement included twins whose average record for basic school disciplines was 5.0.
The numbers of schoolchildren included in groups of extreme values of academic achievement depending on school grade is given in Table 1 . According to the table proportion of so-called mediocre students (students whose records for most school disciplines are not higher than 3.0 points) remains almost unchanged over entirely school education period while proportion of excellent students markedly decreases. These results support the data obtained earlier in the whole twin sample which prove that from primary to high school twin academic achievement decrease (for example, [6] ).
Subgroups were compared for family socio-demographic parameters and peculiarities of intra-pair relationship (leader-follower role separation). It should be noted that monozygotic-dizygotic twin ratio in both subgroups was essentially similar (which allows to exclude the influence of zygosity type on the obtained results).
Results
The following characteristics did not differ in twins with low and high level of academic achievement: average population of the settlement where children live; proportion of children living in settlements of different type (town, urban type settlement, rural type settlement, village); parental age; role separation in twin pair (significance was evaluated using Fisher's exact test). It is obvious that these characteristics do not bear a direct relation to academic success.
Significant difference in measures of academic performance in two extreme subgroups representatives related to other parameters including gender and certain socio-demographic characteristics (two-parent or singleparent family, sibship size, parental education level) were revealed. In all cases except for role relations, significance of the differences was the highest (p<0.001). For role relations in twin pairs, the significance level was lower (p<0.05). Let us consider these characteristics in more detail.
Gender
Proportion of boys and girls in two subgroups is given in Table 2 . As the table shows, girls perform better than boys over the entire school education period.
In primary school the proportion of girls and boys in the subgroup of mediocre students is about 1:2 while in secondary and high school -1:3. In the subgroup of excellent students this proportion is opposite: the number of girls is 2-3 times as much as the number of boys and the relative number of girls increases over the period of school education.
Analysis of the whole twin sample gave similar results [9] . The same data were obtained in most foreign studies. For example, Australian study of academic achievement in twins showed that by the age 13-14 twin girls made up for their single-born classmates while twin boys still lagged behind: at the age of 13-14 over 70% of girls and only 42 % of boys had the same records as their single-born classmates [1] . Such difference between boys and girls are probably due to the fact that school records reflect not only student's knowledge but also, to a certain extent, his/her interest in discipline, diligence, behavior and communicative skills. On the average, girls are more diligent, attentive and punctual [8] .
Parental education level
Three levels of parental education were differentiated: 1) secondary and lower secondary; 2) secondary vocational; 3) higher or incomplete higher. Analysis of academic achievement in the respective subgroups of students shows that most parents of mediocre students received lower secondary, secondary or secondary vocational education while most parents of excellent students received higher education. Higher academic achievement in children of more educated parents may be due to a variety of causesfrom genetic factors (people with high intelligence tend to be more educated) to differences in family socioeconomic status -which, in turn, may be mediated by parental social attitudes towards education.
Family structure
Family structure peculiarities that in our analysis of extreme groups were found to influence on academic performance are raising children by both parents (two-parent family) and sibship size.
Proportion of single-parent and two-parent families in subgroups with different level of academic achievement is given in Table 4 . Despite in both subgroups proportion of two-parent families is higher than that of single-parent ones in subgroup of excellent students the proportion of two-parent families is substantially higher. It may be assumed that on average socioeconomic status of two-parent families is higher than that of single-parent families which contributes to better academic performance of children. Moreover, raising children by both parents provides more psychological resources (such us more opportunities for learning games/activities, sharing leisure activities, attending supplementary education programs, etc.).
Similar results were obtained by foreign researchers. Thus, Bracbill and Nichols found that children in single-parent families had lower intelligence test scores than children in two-parent families [10] .
Sibship size also has a significant impact on academic achievement of children. We distinguished two types of families: families with two children (twins) and families with three and more children.
Sibship size was found to be negatively related to twin academic achievement. The data are presented in Table 5 . It was found that in subgroups of mediocre students more than half families had three and more children while in subgroups of excellent students 60% and more families had only two children (twins). These results support earlier data on the influence of family structure and sibship size on academic achievement in twins (for example, [11] ) and also are consistent with the point of view shared by many authors according to which sibship size is negatively correlated with intelligence scores and academic achievement (for example, [12] ).
The obtained results may be interpreted based on different models that explain negative association between having many children and children intelligence level. One of the theories (Higgins, Reed) supposes that lower intelligence scores of children in families with many children is due to lower intelligence scores of their parents. Sibship size is negatively correlated with parental intelligence scores and intelligence scores of parents are negatively correlated with intelligence scores of their children [13] . Another theory describes family resource dilution model. According to the theory, parental material and psychological resources are finite and that as the number of children in the family increases, the resources accrued by any one child necessarily decline. Therefore, intelligence test scores of children decrease and their school records decrease respectively [14] . Authors of the third theory -mutual influence model -suggest that intellectual development of a child is determined by an average level of all members of the family including children so the more children in the family the lower their intelligence level (see, for example, [12] , [15] ).
Additionally, many-children families demonstrate certain peculiarities of parent-children relationship and attitudes towards family-school collaboration which may influence school achievement of children (especially "a lesser role of family and a greater role of school" attitude). Several other factors describing parentchildren relationship in many-children families were also studied, some of them may negatively influence academic achievement, for example paying less attention to individual characteristics of children, authority, rigidity, strict control [16] .
Peculiarities of intra-pair relationship
Intra-pair relationship (leader-follower role separation) in itself does not influence academic achievement of twins. But if such separation exists, the twin role (leader or follower) is linked with his/her academic achievement (see Table 6 ). As the table shows, followers prevail among mediocre students and leaders prevail among excellent ones. Interrelation between the twin role and his/her academic achievement may be two-fold: on the one hand, active, dominant students may be encourage by teachers and receive high marks, on the other hand, the higher level of cognitive development may make the twin a leader in the pair. These hypotheses need further experimental verification, however.
Finally, we can say that extreme group analysis provides information additional to the data obtained in the whole sample. It is shown that gender, family structure and peculiarities of intra-pair relationship are significant for academic achievement of schoolchildren.
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